Background: Antenatal influenza and pertussis vaccination prevent serious disease in mothers and infants. Aboriginal individuals are at increased risk of infection yet little is known about vaccine coverage among Aboriginal mothers.
INTRODUCTION
Antenatal influenza and pertussis vaccinations are vital public health interventions that prevent serious diseases in both pregnant mothers and infants under six months of age.
Influenza infection during pregnancy has been associated with adverse maternal and neonatal outcomes, including preterm labour and delivery, pneumonia and death. 1 Vaccination not only protects mothers against infection during their pregnancy, but also protects infants during the first months of life via maternal antibodies. Maternal vaccination has been shown to prevent 63% of laboratory-confirmed infections of influenza in infants less than six months old 2 and 91% of infections with
Bordetella pertussis in infants younger than three months. 
8,9
However, both studies included small numbers of Aboriginal mothers, eight and nine respectively, and did not include a subgroup analysis based on Aboriginality. A small pilot study of 58
Aboriginal mothers in Queensland who were pregnant in 2012 or 2013 found that just nine (17%) had received an influenza vaccination during their pregnancy. 10 A study of influenza vaccination coverage rate in the Northern Territory pre and post the 2009 H1N1 pandemic, found that coverage rates during the pre-pandemic period were negligible (2%), but showed a substantial increase in vaccine uptake to 41% during the pandemic period. 11 A more recent Northern Territory study reported influenza and pertussis vaccination coverage in pregnant Aboriginal mothers of 64 and 24%, respectively, but did not examine predictors of antenatal vaccine uptake.
12
In Western Australia, annual telephone surveys of mothers have been conducted by the Department of Health Western Australia (WA Health) since 2012 to monitor antenatal influenza vaccination uptake. 13 The current study aimed to evaluate uptake of influenza and pertussis vaccines among Aboriginal pregnant women in Western Australian and to identify barriers and enablers to acceptance of vaccines during pregnancy.
MATERIALS AND METHODS
The research protocol, including the survey instrument, was de- We analysed data using STATA version 14.1 (StataCorp LP, College Station, TX, USA). Among respondents, 48% of women were from metropolitan areas and 52% from rural areas, whereas 36%
of Aboriginal women who gave birth during the same period were from metropolitan areas and 65% from rural areas. Therefore, analyses were weighted by the residence of the mother to adjust for over-representation of metropolitan women in the survey re- A plain language summary of key research findings was disseminated to all participants and Aboriginal organisations involved in designing the research protocol.
RESULTS
Of the 400 women invited to participate in the survey, 13 (3%) declined participation; of the remaining 387 women 178 (45.9%) had a functioning phone number. Of these, 100 (56.2%) women participated in the survey (Fig. 1) . Reasons for not completing the survey among the 78 women with a working phone number included the telephone number was not theirs (ie it was functional but not correct) and no answer despite at least three call attempts and leaving messages for calls to be returned.
Participants' demographic characteristics are shown in Table 1 . A total of 66% (95% CI 56-75%) (unweighted, 65/96 = 68%) of women reported having been recommended influenza vaccination during their pregnancy and 62% (95% CI 52-72%) (unweighted, 6/94 = 60%) stated they had received the vaccination. Rural 52
Highest level of education completed
Primary school 10
High school 64
TAFE 18
Undergraduate university degree 6
Postgraduate university degree 2
Socioeconomic status
Tertile 3: least disadvantaged 35
Tertile 2 41
Tertile 1: most disadvantaged 24
Chronic medical condition Yes 25
No 75
Location of antenatal care
Public hospital antenatal clinic 54
Aboriginal Community Controlled Health Organisation (ACCHO)
24

General practice (GP) 19
Private specialist obstetrician 1
Unsure/don't know 2
The reasons reported for getting vaccinated or remaining unvaccinated by mothers for both influenza and pertussis were similar ( Table 2) Univariate analyses demonstrated that recommendation by a healthcare provider and living in a rural area were both positively and significantly associated with antenatal influenza or pertussis vaccination uptake. Being in the middle and least socioeconomically disadvantaged tertile was negatively and significantly associated with influenza vaccine uptake (Table 3) .
Hierarchical weighted multivariate analysis showed that advice by a healthcare provider was the single most important factor for both influenza (adjusted odds ratio (aOR): 12.1, 95% CI 5.1-66. 7) and pertussis (aOR: 11.3, 95% CI 3.7-34.5) vaccination uptake after controlling for residence of the mother and socioeconomic status.
Residing in a rural area was an additional independent predictor of antenatal influenza uptake (aOR: 3.3, 95% CI 1.3-18.4). There are a number of limitations that may impact the generalisability of these findings, including a potential selection bias of study participants. Participation was restricted to women who have access to a mobile phone and mobile phone reception.
DISCUSSION
These women may also have better access to healthcare services.
We aimed to reduce this bias by adjusting for the disparity in the geographic location of mothers in the study sample compared to the eligible population by weighting our survey results. However, this is a broad adjustment and may not have fully accounted for differences in the health of participants and non-participants. As a result, it is possible that these findings do not generalise to the entire population of Aboriginal mothers. Because measurement of vaccination status relied on self-report, results may have been influenced by reporting bias. 22 We were able to verify 86% of self-reported vaccinations against available medical records, indicating any bias in estimation is likely to be small. Furthermore, 
